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(2) 

1 

[»sft«l] yntfjvyj U/-y>III ^?*h7 
>X7i7- tf£n — FT5DNA „ 

— y>III ^f;^7>X7i5- fe?£n— H-TSDNA 

o 

^p-Ff^DNA o 

ha— ;i/TfcBHSnTii5HI*Si8a«<ODNA o 

5 ] :/P H^>K«TS§St-^ 21 tOTt^) 

y— y>m ^f;vh7>77i7-ifS3-Ht &dn 
a mt^^x^ Ho 

[it#3I6] y^X^ H^5X3 FpNOC 202T&£ 
[W*«7] »*JH5Sfc»4 6iaii<D^X3 FT:/ 

/p hr*>»*»K«ft». ^? 

8] rfu If t>8I^^n Kt=;t?f'J * 
A vn— (Propionibacterium . shermani 

[0 0 0 1] 

\zM%Tz>vti#)V7j uy — ir>m y^;uh^>x 

7i7- Ff-SDNA , ^n^ft^^X^ 

fc**wtt, ro^D7p;i/^^ u y— y>m y^;uh 

CO 0 0 2] 

Ct£3fccD&fl5] tf^5>Bi 2 J4ffl0Btt«jfiLa, 

^>o a*, »>D3R;w7>f u y— y>m y^;i/h^>x 

7x9— t?*3-FT*DNA EJBHU *»«<OCysG«e 
ftl/T, SWfW^5tff'J!?A (Bacillusmegat 
erium ) ((Journal of Biotechnology, 173 (15) 4893 
(1991) } , *9 JrtitJ-WI* AVtf ( Methanobact 
erium ivanovii) [l^ffi, 173 (15) 4637(1991)] $> 
£ WSvjl— F^X h U #>X (Pseudomon 

as denitrificans) CHte, 172 (10) 5980 (1991)] T 50 



#|g¥8 - 5 6 6 7 3 

2 

»HI3nT^S. b#>U tf^5>Bi2<OK*S«"C* 
^/PtfrtA^U^A v-y— (Propionibacte 
riumshermaniOT te^OODNA tt*^!*IIIS*XT43 6^ 
t£oT£Q»e^£/fl^Tt:^ >Bi2 S*«fc**S 

[0 0 0 3] C(Dct^tCb^^>Bi2(Oi©^aMTfe^ 
yptfrt-A^U v^-V-— ©K^5>Bi2 

s^date^a* ^p#;px^ uy-y>m 

[0 0 0 4] 

tt«*#*U lf^5>Bi20>i«4a«T?**p r nhr* 

>»sa>s, yn7$)\,74 uy— y>m y^;uh^> 
X7x^— if&n— f-tsdna (jte^) r 
nsffiv^Tjte^x^w^ttK i o tf ^ ^ >Bi2 ^^c» 

[0 0 0 5] 

u y — y>iiiy^;i/h^>xxx^— tfT&^ 

St \z <k 0 \L9 5 > B 1 2 <£> « m £ IS £ £ £ W 55 b 
fc 0 :/Ptfrt-A^U^A^-*T~-K: 

isttsae^ta^&flistb, ^p^7^j/»y> 

III ^fj^7>X7x7"" tf&3— Ff£DNA 

u s»ae : F*ffl^Tt;^5>Bi2**»a"r'5iia:fc 

>Bi 2 ^^*s^)7 p ptf^>^®^^^p#;i/7^ u y 
-y>m ^^;i/h7>X7x7- ifMe^^¥8Sb, 

«3»*tc± K>oa#)i7j u y-y>niy^;i/F^> 

XXx^—tf^SttibT^C^tCcfcD, tf^^>>Bi 2 

^sa© k ^ 5 > b 1 2 **«rr » £o 
[0006] ^tc, *«w*B«jcR?B-rs. v 

ui$)\>7j u y— y>m ^^;i/h7>X7x7- -tf* 

**©B50*ftfeb, ^coiE^iJ^StCPCR ^(Science, 
239, 487 (1988))*lCcfcDaB[»*3te? 1 C?)— 

JRfiff5<^5U— PP^i— A-f ^U^< if— > 

a^fttcto^p*;^^ uy— y>in ^)Vh7> 
X7x5— eep-FT^Jte^e^p-^-ra. 
[0007] *yn#)U7j u y— y>m y^;uh^> 
xxx^-ifoyptf^>^«^e»co¥gi»M^ ffi^ 
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(3) 

3 

©«85ttt, m&mtfV n#)is7 j y j-fy\\\ £*y 

bz^uXfryj uy-y>iii ©*4>;fe«J:tf£j**n? 
$>z>vn#)i7<( uy-y>m ©^y, i?*3-)Vfc(D 

[0008] >>D«7-f 'jy- y>m *3\fl>h5> 
X7i7- tf^n-FfSDNA WH-©*n— >ffctt. c 

a. J&«£n&#D3tfju7w uy— y>in y^b^ 

**j 7 0 %tiSV>©^**bT CJ. Bacterid. 109, 1 047 
(1972)] , fraS/&>©p[6l^©y9-YV-S:^LPCR 

ftfffliffljai;<toT9nii?ji/7^ u y— y>m y 

fJ^7>X7i5- tfjte^©— $5#©DNA Bf>tSr*i 

uy— y>m ^7 c ;i/t-7>'X7i7-t*^M3-h* 

f^DM ®ftt-£. *JSS^£ffl^ii3T©=in--/W:7* 
[0 0 0 9] ifcC, •3u\f.-*>mM\Z$>W2>'<>7*>— « 

-c & :/ n \* ■* ~*imti. v 7° u ^ > t it 

b, aa©^Dtf^->KS«p«fcoawsn^>H^-©7 p ^ 

^^U^A ^> MHrfrA tfropionibacterium pent 
osaceum) .J;OatH£*l&:/5X5 FpTYl£rifctf& £ 

fii, 57D9A7x-3— ;HH14, iiir^-i -r- 
^fcfgSi^-erS Off^. Ek±<D&t¥Zffitz-r7° 

HT*ntiti-rn© ; b©-r i t>7 p nif^->^®ffi© 

X 5 FpTYlOO24£0!|7K-r 5 ^ -5 (13 3 #M) . 

^ttfc^XS KpTY10024£ffl<^T, Cd^U?^ "J 40 

y— y>m y?;i'h7>x7x5-ifaeT«:> ,p ohr 

U^—?—<D^TF\Z7Ui£)V7Ji)/—>f>U\ y^ 1 
^h5>X!7:c5— tf®e^£8fl^U T^XSFpTYl 
0024©^D— ~>^1M HCjSSS£UT^n«*<£^,, £© 
Jc5&:/5X5 KtLT!f£b<(i7"7XS FpNC202£ 
«3RTS;i£]6*T?#* (B4#i) „ 
[0 0 10] ^Dtf^->^«©^®tetfejitt. iI3t©7j 



4$|$¥8 - 5 6 6 7 3 

4 

[ooii] #fg?nfiJ, u y-y>m y 

^h^>X7x7-1fieeT$rffl^-r, T'Pfcf^^ 

^tr^Dtf^-riA^^U^A 5"*— vn— ©tf* 

Mtc^ALT, fcf*5>Bi 2 ©AS£;»&£^£#3<. H 
JtSl#:#T, «AL7c3te^©^ 

5 >Bi2 Sr#-5(C«, jMS©^. #J>L«\ ^#J:D80 

r£Ui©&*T#ittiu ->7>ftu * 

5>Bi 2 ©^M«. JRMcffitttU -> 

Wife? h ^77-C-T£lT$S. 

[0012] £tr, ^mm^mmm\z^K>mm\zmm-r 
mmm 1 ] 

7U#)],7j Uy— dr>III ^f;i/f-7>X7i7-f 

©mis^ai 

ynt^-A'i/^u^A ~>^— vn— ©aa CNOC 11 

012 (FERM BP-86)] 1 ©iiflj&©i§ifc2. 5L£-^tJ5Ug 
StMflCffiM (2%) LT, pH€rT;i/7J'JT6.5tr^|f 
lEU £^3— X£15g/L ©— ^I/^;Hrpg5LT, S 
^SM©ai^#TT3 BHS^Sbfc. 

[0 0 13] 

»1] 





(CSL) 80g 




15g 




lOmg 




30mg 


Na 2 HP04 • 12H2O 


1.5g 


KH2PO4 


0.4g 


Co(N0 3 ) 2 • 6H2O 


45mg 


Z11SO4 • 7H2 0 


lOmg 


?^*S?FU (BC-51Y) 


lOOmg 


* 


1L 



[0 0 14] »6tlfc«««17L &m*bftmL>TS50g<D 
Ilft^f^ COS»#*pH6.8(Z>50inllU>l6*U»> 

©WTttRTSaa&««), PH6.8 cDSOmMU >R# U ^ 
AJg®M(0. SmMv^^ h l/-f I ;KDTT), 10%X^l/> 

(Superose 12) g»B^^K»*ffitt^HPLCT 
fflSbT^HLfco ^^tCpH6.8 ca20mMh'X hUX^n 
/1>(0.5mM DTT, 10% EG) fcH**?Si4-7 - 
*^A(MatrexBlue B) JcAHtT, 1M NaCl ^W^>pH6.8 
(D20mMt*7s hUXyP/t>(0.5mM DTT, 10% EG) 
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BStt&o SS^pH6.8 CE>20mMt:X h U^^D/O(0.5 
mM DTT,10% EG) l»^*>S£UI*5A0lono 
Q)K*Hj\ PH6.8 ©20nMtTX h U X A°>(0. 5mM DT 
T, 10% EGMc^bTlMODNaClT 0%*S100 %<Dify 



**ii9igbTfro7cc 

[0 0 1 5] 
[«2] 







(%) 


Jtffi* («) 




18400 


100 


1 




6808 


37 


1 




1306 


7.1 


20 




136 


0.74 


120 




66 


0.36 


210 




3 


0. 016 


1960 



20 



30 



[0016] 3ft*. vu^)V7j u y— y>m y^;i/ 

fco SlSMitLT, 5mM CDS -75V ->;M 

IdM (DEDTA, lmM (DM^M^f)V^ 3^>, 0. 5mg CO 
M7nM-n^>T^ h*7r->y^^ l/^^F(NADH), 
lmgOOATP , 0.16mgCDi/X^-T >ffi^t&> 25mg(Oi?^* 
FNa;S£^mmL<£>100mM U U V kteffltttZ 

fcb&», SKT?*S87iBM©^a#;i/^^ U/— y>n 
I aimL ^JSiPbT, 35^, 17«fPfl<OSJK*ff ofc. ^ 
D#;U^^ U/-^>III JKoWStt* ^n#;i/^^U 
>III £0.025NKOH t'^^U Hf0r^ h U O 

K/fc^te, 0.4mL (D6NHC1 £8&ftlU 100 ICM 5 
U S/S£lttf>fCo *CD«, JfrMHBSfr^-t 
OJiS^SHPLCT^flrbfc. HPLC*fN3U C18 <£>0DS # 
^A£ffi^T, 5mM ^**^h^y^;PT>^E-^A 
/ y^y — ;K52:48) TJRBBU 403nm <Z>RiRfc:<k D ^ 38 
123456789 
Thr Thr Thr Leu Leu Pro Gly Thr Val 
18 19 20 21 22 23 24 25 26 
Asp Pro Glu Leu Val Thr Val Ala Gly 
[0 0 18] £CD12#@<7>Val j&>S21#B©Leii tZfrtf 
T <D 10m <D 7 ^ J R K^NST £ DNA££TF<E> £ 3 tC^JBfc 

*><0«*i£#*U ^fr-C 8«*©tt&«ffcbT^J« 
U PCR ft^0^7X^T-tbfc. 

5' -GTCGGCGCCGGCCCCGGCGACCCCGAGCT 
AG G 
[0 0 19] "7<«^7-tl/Tlt MtKVXO) 
F * -f t# x. £ tl7 5 y REWG>«?§Ftt#*iS ^ £ 
Bt>ft*K N*fflcfc092#B^698#B<O^<O75yR 
E^J^SiZ, 21V— CODNA ^^jsSb^Co 



50 



4? 



[0 0 17] 

fc:/9-fV— £<&j£U ^n^fflV^TPCR StCcfcDSK 
BfiftODNA <D-^>t£^£l^c^ 3D--/W^ 

frDNA Wfr^n— >ffcb&. -r&fc-fe* ^mWllzJ: 

^ommmm^nr^yu^y^ yy-y>in 

t^TAX®75y*'>- dr>U— 471 A HSflJ^T 

10 11 12 13 14 15 16 17 
Thr Leu Val Gly Ala Gly Pro Gly 

27 28 29 30 
Leu Arg Ala Val 

92 93 94 95 96 97 98 
Lys Gly Gly Asp Ser Phe Val 

3 ' -TTTCCGCCGCTGAGCAAGCAG 
C C C G 

[0020] mz, ^ne^yMv-ffl^T, yntr 

rt-A^T-U^A -V - V - -CD^fe^DNA ^DSS 
W**^©— B5»o»fM-*PCR iS-CJIBStfctt 
5, i&250bp (OWfH-^«MHbT*&. dCDWfH-©fiSJ4 
^9<V-T**n^»867^y»38»fc#«rrSDNA 

[0 0 2 1] £<Ditf«;S^fc#&250bp ^fM-^yP-y^: 
bT, ^f^Ts^ FpBR322COBamHI 1M h \Z?U tf^" A* 
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7 

^U^A OSfefeffcDNA £MKS^BaniH 

U^A ->^-V--CD^fe#:DNA CDpBR322tC <fc£ ^-f 
y^U- lug *0.1MCaCl 2 T30^Fp^aUfc 1X10 9 
M<DE. col iRR 1 tfctCagA b , 100 Mg/ml 7 > tf v U >^ 
|[LB (Luria-Bertani's broth) TV— Mc£^. 37<CT 

5M NaOH T^^iirfe^ t^P>7^M-i:anr 
— CODNA £^A£it#io Z.<D~7 4 JU^— _L<£>DNA <h250b 
p ©yn-^t^ ^-U>#-v>A-f AtfcS, /> 
^^S^^m^y h (DIG-DNA Labeling Kit)£/B 

o — Mt^nrcBamHI-BamHI WrJtttJKJS. 5kb 
h ? >x yjL?— tflfi? ©ffiB&u-if >A-f :/U ^< 
b CDBamHI-EcoRI 8rfr<0t^e5!I*»«£U 

e^oiayiifeftjeLfc (B5> . s^»^ate^±77ib 

[0 0 2 2] 

^Dlf^n/^^U^A^^— T^.— ffl©^^^— PTY1 
0024*a _ F©cfc'5^LTW«Ufc- tt«i£S«ttfl3©tiB 
^tbT^Pbf^-nA^T-U^A ^>MHz#A IFO 
12425 ckOrtffitt^XS FpTYl (H 1 #HB) £®«<£> 
7;U*UatUST?fflfflb, -^(DBamHI 1M McABiSffl 

0 ^ D — ^ ffl ^ 2 *? — PKK232-8 (Gene , 27. 151 (19 

Sf SX3-X 8. 5g 
^7 P h> 8.5g 
llg 

KH2PO4 2g 
[0 0 2 7] ^tC, £<0JB»i8E4OML tC^^X^ FpNOC 
202 ^OTEdOinM Tris-HCl (pH7. 5)-lmM EDTA) Ay 7 
7—* 2/xL £?g^U ML&^y H:»U « 
«A;i/X**^tfco ClCD*frtt«flE : 2.5Kv , **/V> 
3^ — : 25//F , : 200 QTSo&o 

1 H^IIBSL ^D7A7xZ3-;v$*ll^I^-M: 

s^fc. ^oyi/-h^ 7~i4bk«»#*u tti^u 

CSL 80g 
£01/3— X 15g (3>M 



(5) «fM¥8 - 5 6 6 7 3 

* 84), H 2 #88) <DfflSB»BanflI «fl3»e»ttb;fc. 

[0 0 2 3] *l:T-*-t IT^7X^ HpKK232-8± 
... p 7A7inn-JWttief (CATlfif ) 

tfrt- A^U ^A yt-v--®^TM$t^)fc 
gXO^n^E— ^ — :/Dfcf:txA^U^A — 
vn-O^fe^DNA 7-f^7 l J-j;!3X^U-->^t 
fco ffeto*. CAT «^®±«K»*v;i^i7D— r: 
>^1M h^CDHind h£Bgl Hc^Jt 

fc<Z>&fl3^T* -££>Bgl II1M htC^Ptf^A^T^U 
i0 ^A ->^— — (Z)!ft6<*:DNA £$JK#*Sau3A 

ftLfct><D*attl>TX^U— — >if§ff^ *560bpO 

£#&(pTY10024, H3#B8) . 

. [0 0 2 4] S &\Z, y^X^ HpTY10024V;U5 1 ^P— X 
>^it< h^SinaUM h£EcoRVlM H£*»U * 

<decorv im m:»>d*1'7^ u /— y>m y^;uh 
^ >x 7 a: ^— tf»eT**tri6*«i 2 t?# sn&»i. 

2kb (OBamHI-EcoRI »rtf-£ffAU ^^X^ HpN0C202 
£f£«Lfc (84#I) . ^n#;i/^>f U/— 

pmgB^o :/d ^e— ^ e <o u — h x -en o /t c 

[0 0 2 5] li^n^y^X^ HpN0C202 ho 
#l/-v'3>S (/Ht7^FS, i^-WNMH*— £ 
B) (CcfcOyntr^xA^^U^A ->^-Tr:-co« 

^A^-V — 7^- CDS® &$:<Dm 3 CO^J^COLLi^ifilOmL 

(ODeio =1-2) cfcDjflK^ i0%^U-fea-;UT2 

30 juznmmvrco 

[0 0 2 6] 
[S3] 

hYhya-X* 3.7g 
Tween 80 1. Og 

* 1L 
pH 6.5 

3£*> »RK«#©SBW*ettttl.9 xio 6 ^?^>h 

xmmm^7tw<D0.9 xio 6 ^^>h/Mamgtit^b 

[0 0 2 8] 
BUMS 4] 

«Kte»ff © tr ^ 5 > b 1 2 (D£M 

[0 0 2 9] 
[*4] 

KH2PO4 0.4g 

1 — )V) Co(N0 3 ) 2 • 6H2O 45mg 
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A>h^>K*^>^i> 10mg 
"3^>K7^ H 30mg 

Na 2 HP04 -12H 2 0 1.5g 
[0 0 3 0] 2.5L(Z>36B?«*CSL *»1.2L£An, CSL 

life. ig»SStt30 < CT> pHtt7^#U (2N-Na2C0s+3 
N-NH40H)T6.5 (C^i^U »*4 B B*Ttt*Sga 
m(l/40vvm) T}f#b(180rpm), DBI jft»JBlSMa£»» 
»O/20vvm) fcWD#*., Jt#aS^±tffc(400rpm) o 

[0 0 3 1] tf^5>Bi2©S»tt, #*£J««n?*£ 
ttff^lS! B 1 2 & 5/7 Mb b T 5/7 7 B 1 2 <h bTHPLCTfrr 

»su mm<DvE4,7 <Dmmmmmiznmmvrc(Dt>m 

»(£>KCN «(lmg/L) ^JPA, 85*0, lS^Jnif&fflffi b 

yTyBn^It^ HPLMfefMi, C18 O0DS 
£JBV>T, pH3.7 *5«-U>Wli««: Tthzh'J 
;i/=88.2:11.8 <Z>»»ffiT?361nm TMftfflbfc. 

« A b fc» JME«#©2. 5L§ggpftTO tf 5 > B i « £S 
Stell5mg/L t^ofco £nfc*#U 7C»^[^«tcS* 
b&»-&CDtf^^>Bi2CO^je»tt88n«AT?*«3, *58 



10 



BC-51Y lOOmg 

5, 6> ? ^^;v^>X-f s yy— ;KDBI) 

20mg(4 B@8sJn) 
* 1L 
[0 0 3 2] 2jc«MTttC:©cfc'5»CbT»6n*±a* 

[0 0 3 3] 

a#;P7^ Uy— y>lll ^f*h7>X7i5- rf£ 
7>X7i7- If* 3— F-TSDNA ^^^^^7X5 F 

sf&ssu -n-e^ntf^->^s*^®^b. ign-r 

£ £ t \z <fc o T t: ^ * > B 1 2 *ifiMX*f£S£S - 1 

[0 0 3 4] 
[EM*] 

BE 3*J#^ : 1 
EJ!W>ft3 : 774 

e*i©s! : mm 



20 



gemomic DNA 



(Propioaibacterium shermani i) 



BE3*J 

ATG ACC ACC ACA CTG TTG CCC GGC ACT GTC ACC CTC GTC GGC GCC GGG 48 
Met Thr Thr Thr Leu Leu Pro Gly Thr Val Thr Leu Val Gly Ala Gly 

15 10 15 

CCC GGC GAC CCT GAA CTC GTC ACC GTG GCC GGC CTG CGG GCC GTG CAG 96 
Pro Gly Asp Pro Glu Leu Val Thr Val Ala Gly Leu Arg Ala Val Gin 

20 25 30 

CAG GCC GAG GTG ATC CTC TAC GAC CGG CTC GCC CCG CAG GAC CTG CTG 144 
Gin Ala Glu Val He Leu Tyr Asp Arg Leu Ala Pro Gin Asp Leu Leu 

35 40 45 

TCG GAG GCG TCC GAC GAC GCC GAA CTC GTG CCG GTC GGC AAG ATC CCG 192 
Ser Glu Ala Ser Asp Asp Ala Glu Leu Val Pro Val Gly Lys He Pro 

50 55 60 

CGC GGC CAC TAT GTG CCC CAG GAG GAG ATC AAC CAA CTG CTC GTC GCG 240 
Arg Gly His Tyr Val Pro Gin Glu Glu He Asn Gin Leu Leu Val Ala 
65 70 75 80 

CAC GCC CGC GAG GGC CGC AAG GTG GTG CGC CTC AAG GGT GGC GAC TCG 288 
His Ala Arg Glu Gly Arg Lys Val Val Arg Leu Lys Gly Gly Asp Ser 

85 90 95 

TTC GTC TTC GGG CGT GGC GGC GAG GAA TGG CAG GCC TGC GCC GAG GCC 336 
Phe Val Phe Gly Arg Gly Gly Glu Glu Trp Gin Ala Cys Ala Glu Ala 

100 105 110 

GGC ATC CCG GTG CGC GTG ATC CCG GGA GTC TCC TCG GCC ACC GCG GGC 384 
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Gly He 

CCG GCG 
Pro Ala 
130 
TTC ACC 
Phe Thr 
145 

GTG CCA 
Val Pro 

ATG GGC 
Met Gly 

GGG CTG 
Gly Leu 

GCC AGC 
Ala Ser 
210 
ATG GAC 
Met Asp 
225 

CTG GCC 
Leu Ala 



Pro Val Arg Val He 
115 

CTG GCC 
Leu Ala 



GTC GTG 
Val Val 

TGG CGC 
Trp Arg 

GTG GCC 
Val Ala 
180 
CCT GCC 
Pro Ala 
195 

CAG GAA 
Gin Glu 

GCG CAC 
Ala His 

GGC GTC 
Gly Val 



GGC ATC CCG 
Gly He Pro 

135 

TCG GGG CAT 
Ser Gly His 

150 
CAA CTC GCC 
Gin Leu Ala 
165 

CAT ATG CGC 
His Met Arg 

GAC ACC CCC 
Asp Thr Pro 

TCG TGG CGC 
Ser Trp Arg 

215 

CAC GTG CGT 
His Val Arg 

230 
GAC CTG TCG 
Asp Leu Ser 
245 



(7) 

Pro Gly Val Ser Ser 

120 

CTG ACC CAT 
Leu Thr His 
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GTA TCG CCC 
Val Ser Pro 

AAG GAC CGG 
Lys Asp Arg 
170 

GAC ATC GCG 
Asp He Ala 

185 
GTG CGC GTG 
Val Arg Val 
200 

ACC ACG CTG 
Thr Thr Leu 

CCG CCC GCG 
Pro Pro Ala 

CAT CCC GAC 
His Pro Asp 
250 



CGC CAC 
Arg His 
140 
AGC GAC 
Ser Asp 
155 

CTC ACG 
Leu Thr 

CCG GAA 
Pro Glu 

GTG AGC 
Val Ser 

GGC GAT 
Gly Asp 
220 
CTG GTG 
Leu Val 
235 

CAT CGC 
His Arg 



Ala Thr Ala Gly 
125 

CTG GTG CAG GGG 
Leu Val Gin Gly 



GAG CGC 
Glu Arg 

CTG GTG 
Leu Val 

TTG ATG 
Leu Met 
190 
AAT GCG 
Asn Ala 
205 

GCC GTG 
Ala Val 



TCC GAG 
Ser Glu 
160 
ATC CTG 
He Leu 
175 

GCC GGC 
Ala Gly 



432 



480 



528 



576 



AGC CTG 624 
Ser Leu 

GCC GAC 672 
Ala Asp 



GTG GTG GGT ACC 
Val Val Gly Thr 
240 

GCG CCC AGC GAC 
Ala Pro Ser Asp 

255 



CAC TGA 
His *** 
[0 0 3 5] BB?iJ#-it : 2 
: 3 0 

mm<om : r^ym 

Thr Thr Thr Leu 

Gly Asp Pro Glu 

20 

[0 0 3 6] K^J#-S§ : 3 
BS^J<£>g£ : 7 

mm<owm : F 

mm 

Lys Gly Gly Asp Ser Phe Val 
1 5 

[0037] m&mn: a 

BB^J<Z>S3 : 2 9 

mmam : mm 
2*m 



720 



768 



774 



30 mm<Dmm: ^^vmw 

* 

Leu Pro Gly Thr Val Thr Leu Val Gly Ala Gly Pro 
5 10 15 

Leu Val Thr Val Ala Gly Leu Arg Ala Val 

25 30 

mm 

GTCGGCGCCGGCCCCGGCGACCCCGAGCT 29 
AG G 

[0 0 3 8] : 5 

40 BE?iJc£>5£ : 21 

: 2*m 



mm 



««« 



mmvt 

4&<omk dna 

1-21 primer bind 

I 

TTTCCGCCGCTGAGCAAGCAG 
CCC G 



J7£ DNA 



1-29 primer bind 



21 



50 [HI] :/5X5Fpm<D*R»**B**-r. 



—695— 



( 

13 

[0 2] FpKK232-8£^-To 0*, CAT P 

APR ttT^bf^U^Bttfie^ T 
ori HpBR322fi^(D^U> ? >^'ro 

[03] T^X^ HpTY10024**-To 04 5 > P tt^n^E 
-^-£^-To CAT,APR,T,orittBll tra«Oj|c*Tffl 

[04] ^X5HpN0C202 ^^To 04 1 , SUMTtt^P 

[01] 




ori 



) #Kl¥8-5 6 6 7 3 

tfui^^ u/-y>in ^f;i/h7>x7x7- bus 

f*SU ^7Xa FpTYl±<OP(^n^£— ^— ) OO^r? 
tt-€-©lRj#S^t". CAT, APR, P,T, ori BH.lStfH3t 

[05] ^p#;i/^^ uy-^>in ^^;i/h^>x^ 
X7--B *e^<MttB^£*nfc#js-rs73 y^E 



[02] 



EcoRl Smal BamHl Sail PstI Hind HI 

i i I I J t 




ori 



—696— 



(9) 



#H¥8 - 5 6 6 7 



1 
1 


ATG 
Met 


ACC 
Thr 


ACC 
Thr 


ACA 
Tar 


CTG 
Leu 


49 

17 


ccc 

Pro 


GGC 
Gly 


GAC 
Asp 


CCT 
Pro 


GAA 

Glu 


97 
33 


CAS 
Gin 


GCC 
,Ala 


GAG 
Glu 


GTG 
Val 


ATC 
lie 


145 
49 


TCC 
Ser 


GAG 
Glu 


GCG 
Ala 


TCC 
Ser 


GAC 
ASP 


193 
65 


CGC 
Arg 


GGC 
Gly 


CAC 

SlS 


TAT 
Tyr 


GTG 
Val 


241 

81 


CAC 
His 


GCC 
Ala 


CGC 
Arg 


GAG 
Glu 


GGC 
Gly 


289 
97 


TTC 
Phe 


GTC 

Val 


TTC 
Phe 


GGG 

Gly 


CGT 
Arg 


337 
113 


GGC 
Gly 


ATC 

He 


CCG 
Pro 


GTG 
Val 


CCC 
Arg 


385 
129 


CCG 
Pro 


GCG 
Ala 


CTG 
Leu 


GCC 
Ala 


GGC 
Gly 


433 
145 


TTC 
Phe 


ACC 
Thr 


GTC 
Val 


GTG 
Val 


TCG 
Ser 


481 
161 


GTG 
Val 


CCA 
Pro 


TGG 
Trp 


CGC 
Arg 


CAA 
Gin 


529 
177 


ATG 
Met 


GGC 
Gly 


GTG 
Val 


GCC 
Ala 


CAT 
His 


577 
193 


GGG 
Gly 


CTG 
Leu 


CCT 
Pro 


GCC 
Ala 


GAC 
Asp 


625 
209 


GCC 
Ala 


AGC 
Ser 


CAG 
Gin 


GAA 
Glu 


TCG 

Ser 


€73 
225 


ATG 
Met 


GAC 
Asp 


GCG 
Ala 


CAC 

His 


CAC 
His 


721 
241 


CTG 
Leu 


GCC 
Ala 


GGC 
Gly 


GTC 
Val 


GAC 
Asp 


769 
257 


CAC 

His 


TGA 

* WW 









[B5] 



TTG 
Leu 


CCC 
Pro 


GGC 
Gly 


ACT 

Thr 


val 


ACC 
Thr 


CTC 
Leu 


GTC 
Val 


ACC 
Thr 


GTG 
Val 


Ala 


Gly 


CTC 
Leu 


TAC 
Tyr 


GAC 
Asp 


CGG 
Arg 


CTC 
Leu 


GCC 
Ala 


GAC 
Asp 


GCC 
Ala 


GAA 
Glu 


CTC 
Leu 


GTG 
Val 


CCG 
Pro 


CCC 
Pro 


CAG 
Gin 


GAG 
Glo 


GAG 
Glu 


ATC 
He 


AAC 
Asa 


CGC 
Arg 


AAG 
Lys 


CTG 
Val 


GTG 
Val 


CGC 
Arg 


CTC 

Leu 


GGC 

Gly 


GGC 
Gly 


GAG 
Glu 


GAA 
Glu 


TGG 
Trp 


CAG 
Gin 


GTG 
Val 


ATC 

He 


CCG 
Pro 


GGA 
Gly 


GTC 
Val 


TCC 
Ser 


ATC 
lie 


CCG 
Pro 


CTG 
Lea 


ACC 
Thr 


CAT 

His 


CGC 
Arg 


GGG 
Gly 


CAT 
His 


GTA 
Val 


TCG 

Ser 


CCC 
Pro 


AGC 
Sex 


CTC 
Leu 


GCC 
Ala 


AAG 

Lys 


GAC 
Asp 


CGG 
Arg 


CTC 
Leu 


ATG 
Met 


CGC GAC 
Arg Asp 


ATC 
He 


GCG 
Ala 


CCG 
Pro 


ACC 
Thr 


CCC 
Pro 


GTG 
Val 


CGC 
Arg 


GTG 
val 


GTG 

val 


TGG 
Trp 


CGC 
Arg 


ACC 
Tnr 


ACG 
Thr 


CTG 
Leu 


GGC 

ciy 


GTG 
val 


CGT 
Arg 


CCG 
Pro 


CCC 
Pro 


GCG 
Ala 


CTG 
Leu 


CTG 
Leu 


TCG 
Ser 


CAT 

His 


CCC 
Pro 


GAC 
Asp 


CAT 
His 



CTC 


GTC 


GGC 


GCC 


GGG 


43 


Leu 


Val 


Gly Ala 


Gly 


16 


CTG 


CGG 


GCC 


GTG 


CAC 


96 


Leu 


Arg 


Ala 


Val 


Gin 


32 


CCG 


CAG 


GAC 


CTG 


CTG' 


144 


Pro 


Gin 


Asp 


Leu 


Leu 


48 


GTC 


GGC 


AAG 


ATC 


CCG 


192 


val 


Gly 


Lys 


He 


Pro 


64 


CAA 


CTG 


CTC 


GTC 


GCG 


240 


Gin 


Leu 


Leu 


Val 


Ala 


80 


AAG 


GGT 


GGC 


GAC 


TCG 


288 


LYS 




Gly Asp Ser 


96 


GCC 


TCC 


GCC 


GAG 


GCC 


336 


a_l a 


tys 


Ala 


Glu 


Ala 


112 


TCG 


GCC 


ACC 


GCG 


GGC 


384 


Ser 


Al a 


Thr 


Ala 


Gly 


128 


CAC 


CTG 


GTG 


CAG 


GGG 


432 


His 


Leu 


Val 


Gin 


Gly 


144 


GAC 


CAG 


CGC 


TCC 


GAG 


480 


Asp 


Glu 


Arg 


Ser 


Glu 


i fir* 
lOO 


ACG 


CTG 


GTG 


ATC 


CTG 


528 


Thr 


Leu 


Val 


He 


Leu 


176 


GAA 


TTG 


ATG 


GCC 


GGC 


576 


Glu 


Leu 


Met 


Ala 


Gly 


192 


AGC 


AAT 


GCG 


AGC 


CTG 


624 


Sex 


Asa 


Ala 


Ser 


Leu 


208 


CAT 


GCC 


GTG 


GCC 


GAC 


672 


Asp 


Ala 


val 


Ala 


Asp 


224 


GTG 


GTG 


GTG 


GGT 


ACC 


720 


Val 


Val 


Val 


Gly Thr 


240 


CGC 


GCG 


CCC 


AGC 


GAC 


763 


Arg 


Ala 


Pro 


Ser Asp 


256 



774 
2S8 



(si) int. ci. 6 w»mn frftmmm^ fi m&t*mm 

C 1 2 R 1:01) 



